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Fig. 30 Structure of readout zone 



16.4.4 Guard Track Zone 1 This zone is composed of 512 sectors 
including a group, a land, a header field, a mirror field and a record field. 
The record field on the guard track zone remains unrecorded. 

16.4.5 Drive Test Zone The drive test zone is composed of 1792 
sectors including a group, a land, a header field, a mirror field and a record 
field. This zone is used for a drive and the contents are disregarded when 
reading. 

16.4.6 Disk Test Zone The disk test zone is composed of 1792 
sectors including a group, a land, a header field, a mirror field and a record 
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field. This zone is used for disk manufacturers and the contents are 
disregarded when reading. 

16.4.7 Guard Track Zone 2 This zone is composed of 53,488 
sectors including a group, a land, a header field, a mirror field and a record 
field. The record field on the guard track zone remains unrecorded. 

17. Defect Management 

17.1 Defect Management Area (DMA) The 4 defect management 
areas include a structure of a data zone and information relative to a defect 
management. Each DMA is 32 sectors long. The 2 DMA1 and DMA2 on DMA 
are located adjacent to the inside diameter of the disk, and the other 2 
DMA3 and DMA4 are to the outside diameter of the disk. The border of the 
DMA shows in Table 7. 



Table 7 DMA location 
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Reserve 


(16B4E0) 


(16B4FF) 


2 



Each DMA is composed of 2 ECC blocks followed by two reserve 
blocks. The disk definition structure(DDS) and the primary defect list(PDL) 
are included in the first ECC block of each DMA(DDS/PDL block). The 
secondary defect list(SDL) is included in the second ECC block of each 
DMA(SDL block). The contents of the 4 DMAs are identical. The DDS/PDL 
block is the ECC block including DDS and PDL. 

After resetting a disk, each DMA has the fallowings: 

-The first sector on the DDS/PDL block includes DDS. 

-The second sector on the DDS/PDL block becomes the first sector 
of PDL. 

-SDL begins on the first sector on SDL block. 

The length of PDL and SDL is determined by the number of entries on 
each list. The DDS is described on 17.2. The PDL and SDL are described 
on 17.8 and 17.9 respectively. The unused sectors on the DMA are filled 
with (FF). All reserve sectors are filled with (00). 

17.2 Disk Definition Structure (DDS) The DDS is made up of a 
table with 1 sector long. The DDS describes how to format a disk. The DDS 
records on the first sector of each DMA at the end of disk formatting. The 
information about the disk structure provided in Table 8 is recorded on each 
of the 4 DDSs. 

Table 8 Byte allocation of disk definition structure 
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Byte 0-1 - DDS Identifier 

These two bytes are set as (0A0A) indicating DDS identifier. 

Byte 2 - Reserve 

This byte is set as (00). 

Byte 3 - Disk Certification Flag 

This flag is partitioned into bit fields as Fig. 31. 
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Certification 


Certification 



Fig. 31 Disk Certification Flag 
This field is set as follows: 
Bit b7 set as follows: 



If formatting is complete, "0" 

If formatting is in process, "1" 
Bit b6 set as follows: 

If formatting in process uses full certification, "0" 
If formatting in process uses partial certification, "1" 
Bit bs set as follows: 

If formatting in process is for all disks, "0" 

If formatting in process is only for one group, "1" 
In the case, a group certification flag is valid. 
Bit b 4 ~b 2 set as "000" 
Bit bi set as follows: 

If not certified by a disk user, "0" 
If certified by a disk user, "1" 
Bit bo set as follows: 

If not certified by a disk manufacturer, "0" 
If certified by a disk manufacturer, "0" 

Note: The bit bs~b7 are set as"lxx" whatever certification the 
formatting begins with, and set as "000" at the end of formatting. 
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Byte 4-7 - DDS/PDL Update Counter 

This field describes the number of updates and re-recording on the 
DDS/PDL block. 

This field is set as "0" at the beginning of initialization and increases 
by 1 when DDS/PDL block is updated or re-recorded. 

Every DDS/PDL block has an identical update counter after formatting 
is complete. 

Byte 8~9-Group Number 

This two-byte field is set as (0018) indicating group 24. 
Byte 10-15 

Every byte is set as (00). 

Byte 16~39-Group Certification Flag 

Every byte has the same composition as the followings hereunder: 
Bytes are partitioned into several bit fields as Fig. 32. 
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Fig. 32 Group Certification Flag 
Bit b7 is set as follows: 

If this group is formatted completely, "0" 
If this group is being formatted, "1" 
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Bit b6 is set as follows' 

If formatting in process for this group uses full certification, "0" 
If formatting in process for this group uses partial certification, "1" 
Bit b 5 ~b 2 set as "0000" 
Bit bi set as follows^ 

If users do not certify this group, "0" 

If users certify this group, "1" 
Bit bo is set as "0" 
Byte 40-79 

Every byte is set as (00). 

Byte 80-2047 

Every byte is set as (00). 

17.3 Spare Sector Defected sectors on their data area are replaced 
with non-defected sectors based on the following defect management 
method. Disk will be formatted before it is used. This specification allows 
formatting without a certification as well as with a certification. The total 
amount of the spare sectors is 65,392. The defected sectors are treated 
by sleeping algorithm or linear replacement algorithm. The following 
requirements should be met for the total entries registered on the primary 
defect list (PDL) (see 17.6) and the secondary defect list(SDL)(see 17.7). 

SpDL+ S S DL<16(l<SpDL<15, 1<S S DL<15) 

In the case, a group certification flag is valid. 
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Bit b 4 ~b 2 



set as "000 



Bit bi 



set as follows: 



If the disk is not certified by other users, "0 



If the disk is certified by other users, "1 



Bit b 0 



set as follows: 



If the disk is not certified by other manufacturers, "0" 
If the disk is certified by other manufacturers, "1" 
Note: The bit b6~b7 are set as "lxx" whatever certification the 
formatting begins with, and set as "000" at the end of formatting. 
Byte 4-7-DDS/PDL Update Counter 

This field sets the number of updates and re-recording on the 
DDS/PDL block. 

This field is set as "0" at the beginning of initialization and increases 
by 1 when DDS/PDL block is updated or re-recorded. 

Every DDS/PDL block has an identical update counter after formatting 
is complete. 

Byte 8-9 - Group Number 

This two-byte field is set as (0018) indicating group 24. 
Byte 10-15 

Every byte is set as (00). 

Byte 16~39-Group Certification Flag 

Every byte has the same composition as the followings hereunder: 
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Bytes are partitioned into several bit fields as Fig. 32. 
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Fig. 32 Group Certification Flag 



Bit b7 is set as follows: 

If this group is formatted completely, "0" 

If this group is being formatted, "1" 
Bit b6 is set as follows: 

If formatting in process for this group uses full certification, "0" 
If formatting in process for this group uses partial certification, "1" 
Bit b 5 ~b 2 set as "0000" 
Bit bi set as follows: 

If users do not certify this group, "0" 

If users certify this group, "1" 
Bit bo is set as "0" 
Byte 40-79 

Every byte is set as (00). 

Byte 80-2047 

Every byte is set as (00). 

17.3 Spare Sector Defected sectors on their data area are replaced 
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with non-defected sectors based on the following defect management 
method. Disk will be formatted before use. This specification allows 
formatting without a certification as well as with a certification. The total 
amount of the spare sectors is 65,392. The defected sectors are treated 
by sleeping algorithm or linear replacement algorithm. The following 
requirements should be met for the total entries registered on the primary 
defect list (PDLXsee 17.6) and the secondary defect list(SDL)(see 17.7). 

SPDL+ S S DL<16(l<SpDL<15, 1<S S DL<15) 

Hereon, 

•Spdl is a sector number to keep PDL entry 
•Ssdl is a sector number to keep SDL entry 
•Epdl is a PDL entry number 
•Esdl is a SDL entry number 

The number of sectors in a group on PDL should not exceed the total 
number of sectors in a spare area of the group. 

17.4 Sleeping Algorithm If the defected sectors are registered on 
the PDL, the sleeping algorithm applies to each of the data areas 
individually. 

A defected data sector on PDL is replaced with the first non-defected 
sector followed by the defected sector, and causes a slip which is 
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dislocation of one sector toward the end of the group. In the case, the last 
data sector of the group lies in the spare sector of the group. The sector 
number of the defected sector is recorded on PDL. The defected sector 
should not be used for recording user data. The sector in spare area 
recorded on PDL is slipped if the last data sector lies in the spare area. Fig. 
33 shows the relation between sector number in use of the sleeping 
algorithm and logic sector number. 
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Fig. 33 Relation between sector number in use of the sleeping 
algorithm and logic sector number. 



17.5 Linear Replacement Algorithm Linear replacement 

algorithm is used for handling the defected sectors after formatting is 
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complete or the defected sectors not completely recorded on PDL in the 
middle of formatting. Replacement is done by a 16-sector, that is a data 
block. 

The defected block is replaced with the first available non-defected 
spare block in the group. If there is not any non-defected spare block in the 
group, or if there is less than 16 sectors in the group, the defected block is 
replaced with the first available non-defected spare block in the other 
group after you set the value of the spare area full flag of SDL in the 
applicable group as "l"(see Fig. 36). In the case, the sector number of the 
first sector in the defected block and the sector number of the first sector in 
the final replaced block are recorded on SDL as SDL entries after their 
forcible reallocation markings are set as "0". 

If a block to be recorded has a "0" value of its forcible reallocation 
marking on SDL, data will be recorded on the replaced block of the spare 
area on SDL. 

If a block to be recorded has a "1" value of its forcible reallocation 
marking on SDL, data will be recorded on the first available non-defected 
spare block in the group. If there is no more spare block in the group, or if 
there is less than 16 sectors in the group, the defected block is replaced 
with the first available non-defected spare block in the other group after 
you set the value of the spare area full flag of SDL in the applicable group 
as "1". In the case, the first sector number of the replaced block in the 
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applicable SDL entry is replaced with the first sector number of the newly 
replaced block after the forcible reallocation markings in the applicable SDL 
entry are reset as "0". 

During replay, if a data block to read out has a defected spare block 
(being used as a replaced block) and can not be fixed by ECC, and if the 
disk is writable, the defected block can be registered with a forcible 
reallocation marking value "1". Whether it is registered or not depends on 
the device and/or is assigned by a host. When you register the data block, 
you should set the forcible reallocation marking as "1" and the sector 
number of the first sector on the replaced block as (000000) and record the 
sector number of the first sector on the defected block on SDL as SDL entry. 
When you register the spare block (being used as a replaced block), you 
should change the forcible reallocation marking of the applicable SDL entry 
into'T\ 

After formatting is complete, if you find defect on the data block, you 
should regard it as a defected block and register it as new entry on SDL. 

If you find defect later on the replaced block registered on SDL, you 
should register it on SDL with a method of direct pointer. With the method 
of direct pointer which replaces the defected one with a new non-defected 
one on the first sector of the replaced block out of the SDL entry, you 
should register the replaced block with a defect. 

SDL update counter is increased by 1 at the time of updating SDL. Fig. 
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34 shows the relation between sector number in use of the linear 
replacement algorithm and logic sector number. 
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Fig. 34 relation between sector number in use of the linear 
replacement algorithm and logic sector number 

17.6 Primary Defect List (PDL) The primary defect list (PDL) is 
recorded on each DDS/PDL block which can be vacant. A defected sector 
list can be obtained by the other method except disk certification. 

PDL includes entries on a defected sector identified by formatting. 
Sector numbers are sorted in ascending order. PDL is recorded on the 
minimum required sectors and begins with byte 0 of its first sector. The 
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unused byte on the last sector of PDL is set as (FF). Every unused sector 
on DDS/PDL block is recorded with data of (FF). The information in Table 9 
is recorded on each PDL. 

In case of plural PDLs, entry list of a defected sector is the second 
sector and the first byte followed by the second sector. Accordingly, PDL 
identifier and the number of entries on PDL lie only in the first sector on 
PDL. The number of entries on PDL (the first sector on PDL) is set as 
(0000) for bye 2 to byte 3 and set as (FF) for byte 4 to byte 2047. 

Entry type describes the defection cause for the defected sector. 

1) Defected sector defined by disk manufacturers(P list) 

2) Defected sector founded on a certification process(Gl list) 

3) Defected sector transferred from SDL without a certification 
process(G2 list) 

P list saves the previous list for any type of formatting. 
Byte 0-1 -PDL identifier 

This field is set as (0001) indicating PDL identifier. 
Byte 2-3- the number of entries on PDL 
This field describes the number of entries on PDL. 
PDL entry 

Each 4-byte field is partitioned into 3 fields showed in Fig. 35. 

Table 9 Contents of PDL 



Byte Location 



Contents 
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Fig. 35 PDL Entry 



Bit b3i~b3o are set as fallowings: 
"00" indicates P list. 
"10" indicates Gl list. 
"11" indicates G2 list. 

The other set combinations except above are prohibited on this 
specification. 

Bit b 3 i~b 30 are set as "000000". 
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Bit b23~b(rcr describe the sector number for the defected sector. 

7. Secondary Defect List (SDL) The secondary defect list is 

recorded on each SDL block which can be vacant. 

SDL includes the entries that hold the sector number of the first 

sector on the defected block and the sector number of the first sector 

on the block to be replaced. 

Each entry on SDL includes 8 bytes, which comprise 3 bytes for the 
sector number of the first sector on the defected block, 3 bytes for 
the first sector number on the replaced block, 1 byte for forcible 
reallocation marking (FRM) and 1 reserve byte. Sector numbers of the 
first sector on the defected block are sorted in ascending order. SDL 
is recorded on the minimum required sectors. All the unused byte on 
the last sector of SDL is set as (FF). Every unused sector on SDL 
block is recorded with (FF). The information in Table 10 is recorded 
on each of the 4 PDLs. 

If you find defect later on the replaced block registered on SDL, you 
should register it on SDL with a method of direct pointer. With the 
method of direct pointer, the SDL entries on which a defective 
replaced block is registered should be replaced the defected block 
with a new non-defected block on the first sector of the replaced 
block. Accordingly, the number of entries on SDL should not be 
changed upon registration for a defected sector. 
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If SDLs are laid over plural sectors, entry list is the second sector 
and the first byte followed by the second sector. Accordingly, SDL 
identifier, SDL update counter, spare area full flag and the number of 
entries on SDL lie only in the first sector on SDL. 



Table 10 Contents of SDL 
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Byte 0-1 -SDL Identifier 

This field is set as (0002) indicating SDL identifier. 
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Byte 2~3-Reserve 
Every byte is set as (00). 
Byte 4-7-SDL update counter 

This field describes the number of update for SDL block. 
This field is set as "0" at initialization (see 17.8.2) and increases by 1 
when the contents of SDL are updated. 

Byte 8-15- full flags on the spare area 

These flags describe whether the spare block exists in the applicable 
group. 

Each bit on the flags corresponds to each group showed in Fig. 36. 
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Fig. 36 Spare area full flag 
Each bit corresponding to each group is set as follows: 
If there is not any spare block in the group, "1" 



If there is a spare block in the group, "0" 
Byte 16-19-DDS/PDL Update Counter 

This field describes the number of updates and re-recording on the 
DDS/PDL block. 

This field is set as "0" at the beginning of initialization and increases by 1 
whenever DDS/PDL block is updated or re-recorded. All the DDS/PDL 
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blocks and SDL blocks have an identical update counter after formatting is 
complete. 

Byte 20-21 -Reserve 

Every byte is set as (00). 
Byte 22~23-The number of SDL entries 

This field describes the number of SDL entries. 
SDL entry 

Each 8-byte field is partitioned into several fields showed in Fig. 37. 
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Fig. 37 SDL Entry 



b63 is set as follows' 

The replaced block is allocated and has no defect, "0" 
The replaced block is not allocated or has a defect, "1" 

b62 to bs6 are set as "0". 

bss to b32 describes the sector number of the first sector on the defected 
block. 

b3i to b24 are set as "0". 

b23 to bo describe the sector number of the first sector on the replaced 
block or are set as (000000) when the replaced block would not be allocated. 
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17.8 Disk Formatting Disk is formatted before it is used. If there is no 
DMA recorded on the disk before it is formatted, the process of formatting 
will be regarded as initialization. If there is a DMA recorded on the disk 
before it is formatted, the process of formatting will be regarded as re- 
initialization. 

You should record 4 DMAs for any type of formatting a disk. Data zone 
is partitioned into 24 groups(see 16.3.3). Each group includes a user area 
and a spare area. The sector on a spare area is available for replacement 
with a defected sector. Formatting will be performed by ether initialization 
or re-initialization. Formatting can include a certification for all the groups 
or specified group. 

All the DDS parameters are recorded on the 45 DDS sector. PDL and SDL 
are recorded on 4 DMAs. All the reserve blocks are filled with "00". 
Recording requirements for PDL and SDL are described in Table 9 and 
Table 10. 

* If you want to obtain JIS specification, current editions of publications or 
foreign specifications, you may make use of the facsimiles for the following 
branches including the headquarter. 



Headquarter: (Zip Code)107-8440 4 Chome 1-24 Akasaga Manato-Ku 
Tokyo 
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